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Objective: The purpose of this study was to determine the apparent mechanisms of recurrent saphenofemoral junction
(SFJ) reflux on the basis of the histologic features of intentionally sampled specimens from repeat operations in groins
with symptomatic reflux after SFJ ligation and great saphenous vein (GSV) stripping.
Patients and methods: Ninety-one samples obtained at repeat operation in patients with symptomatic recurrent groin
reflux were evaluated histologically, including the number of venous lumens, the structure of the venous wall, and the
surrounding tissue. All repeat operation specimens were obtained in our Department of Vascular Surgery; the original
operations in our patients (age 56  11 years) had been performed in different centers and private practices 12.1  8.1
years previously.
Results: Single-channel recurrence was observed in 63 groins. In 62 the vein wall structure was complex; and 18
demonstrated venous valves. These vessels could be classified as residual stumps of the GSV. Just one single-channel
recurrent vessel lined with endothelium and surrounded by scar tissue was detected, and was judged to be neovascular.
Multichannel recurrent vessels were found in 28 groins. Twenty-three of these were thin-walled tortuous vessels
embedded in scar tissue, and were interpreted as neovascular; 4 were multiple vessels surrounded by fatty tissue and were
classified as venule hypertrophy; and 1 was a lymph node that contained numerous channels, and was attributed to
lymphovenous connections.
Conclusion: Original misidentification of the SFJ, as evidenced by an identifiable GSV stump with appropriate histologic
features, characterized 68% (62 of 91) of these symptomatic groins. Neovascularity, marked by multiple irregular
channels with an incomplete wall structure, was observed in 26% of the groins (24 of 91), accounting for 94% of the
recurrent vessels. The findings at repeat operation, supported by analysis of histologic tissue sections, imply that better
supervision and training or case concentration in centers of excellence should be more effective in decreasing the incidence
of recurrent SFJ reflux after SFJ ligation and GSV stripping than putative operative maneuvers directed at reducing
neovascularization. (J Vasc Surg 2004;39:816-22.)
The recurrence of varicose veins at the saphenofemoral
junction (SFJ) after ligation and stripping of the great
saphenous vein (GSV) is a common problem in phle-
bology. However, the pathogenesis of recurrent saphe-
nofemoral groin reflux remains incompletely understood.
This might be one reason why as many as 60% of patients
have recurrence of groin varicosities.1-11
In a high number of recurrent varicose veins, duplex
scanning and intraoperative macroscopic aspects indicate a
technical error in primary surgery, as a result of remaining
long saphenous vein stumps or tributaries.4,10,11 On the
other hand, recurrent varicosis was also demonstrated after
well-defined, correctly performed saphenofemoral ligation
and stripping of the GSV.12,13 One reason for the relapse
after sufficient ligation is thought to be the induction of
neovascularization.5,12-17 According to Fischer et al,1,2
duplex scanning can enable differentiation between three
types of recurrent venous groin reflux after comprehensive
primary surgery at the site of the former SFJ: multichannel
true junctional recurrence, single-channel true junctional
recurrence, and circumjunctional recurrence arising from
the femoral vein at a distance of about 1 to 2 cm from the
former SFJ.
Data regarding the histomorphologic features of recur-
rences have thus far been collected in animal experiments
and casuistic studies. In some of these studies neovascular
veins were partly associated with nodal lymphatic tis-
sue.12,16,17 More specifically, in contrast to primary vari-
cose veins, neovascular veins seem to be characterized by
the absence of S100-positive intramural nerves.15
The present series is the first compendium of histologic
features found in a large series of groins that underwent
repeat operation because of clinically symptomatic recur-
rent SFJ reflux after SFJ ligation with GSV stripping.
PATIENTS AND METHODS
Subjects and repeat operation. The study included
91 samples from a continuous sequence of repeat opera-
tions to treat saphenofemoral recurrence. All 71 patients
(16 men, 55 women), ages 31 to 81 years (mean, 56  11
years), had symptomatic recurrent saphenofemoral groin
reflux after previous flush ligation and stripping of the GSV.
Twenty patients (28%) had symptomatic recurrent varicose
veins in both limbs; thus 49 (54%) right limbs and 42 (46%)
left limbs were affected. All patients exhibited at least one
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insufficient vessel at the SFJ with a diameter greater than 5
mm on duplex scans. Patients had undergone a mean of 1.4
 0.7 previous operations, and on average 12.1 8.1 years
elapsed between previous and repeat operations.
Previous surgical methods in inpatient and outpatient
operations included flush ligation, with groin to distal
stripping, in all patients. Because of the long latent period,
experience, training, and supervision of the primary sur-
geon could not be objectively evaluated. All repeat opera-
tion specimens were obtained by the same surgeon (A.M.),
in our Department of Vascular Surgery, according to a
standardized procedure.18 The area of the SFJ was explored
thoroughly, to enable complete dissection of local refluxing
channels. Subsequently the corresponding tissue was exam-
ined histologically.
Histologic preparation, staining and labeling. Bi-
opsy specimens (length, 2 cm; thickness, 1 cm) were
taken from the SFJ. After transection, fixation, and embed-
ding in paraffin, three consecutive 5-m to 6-m sections
of vein were cut, mounted on slides, preserved with routine
histologic methods, and stained with hematoxylin-eosin
and elastica–van Gieson stains as well as S100 immunola-
beling (Dako, Hamburg, Germany). The S100 antigen is
mainly expressed by nerve cells. In our study, this staining
was used to detect intramural nerve fibers in the muscle
layer of the venous wall.
Histologic analysis of specimens. All sections were
examined for different parameters of the lumen (luminal
number and shape, venous valves), the vein wall (number
and structure of the wall layers), surrounding scar tissue,
and lymph nodes. The minimum and maximum thickness
of the vein wall was measured. Three-layered vessels were
measured from the endothelial cells to the media-adventitia
border, and vessels without classically structured layers
were measured from the endothelium to the media-like
outer border of the muscle layer.
The wall and lumen area and the wall–lumen area ratio
were calculated with image analysis (Lucia macro software
1.3; Laboratory Universal Computer Image Analysis Lab-
Imag, Prague, Czech Republic). Incomplete vessels, chan-
nels consisting of only endothelium, and vessels without
clear delineation from the surrounding tissue were ex-
cluded from these measurements. All measurements were
performed blindly twice.
S100-positive structures were detected semiquantita-
tively in every layer of the vein wall and the surrounding
tissue. To ensure demonstration of genuine mural nerves,
only positively labeled cells detectable in their longitudinal
course were considered to be decisive. Single round posi-
tive cells were omitted.
Inasmuch as areas of new vessel formation may occur in
any scar tissue, bizarrely formed atypically structured vessels
were differentiated from the well-known vessels of the
normal granulation and scar tissue developing in wound
healing processes, which were not included in the analysis.
Statistical analysis. Results are expressed as mean 
SD. Differences between single-channel recurrences with
valves or complete differentiated muscle layers and mul-
tichannel recurrences within scar tissue were tested with the
Student t test for unpaired samples (normal distribution). P
 .05 was considered significant.
RESULTS
Sixty-three of the 91 samples (69%) demonstrated sin-
gle-channel recurrence, and 28 samples (31%) exhibited
multichannel recurrence (Table). The group of single-
channel recurrences was separated into veins consisting of a
three-layered wall and vessels without a typically structured
wall. The multichannel recurrences were divided into mul-
tiple channels embedded in scar tissue, fatty tissue, and
lymph nodes, and a group consisting of vessels with typical
three-layered walls accompanied by unstructured channels.
Single-channel recurrence with three-layered wall.
Sixty-two of the 63 single-channel recurrences had a three-
layered structure of the vein wall, consisting of intima,
media, and adventitia. Eighteen of these 62 veins (29%)
showed venous valves. In 20 of the 62 vessels (32%) aneu-
rysm dilatation of the lumen was detected. Fifty-one sec-
tions (82%) exhibited differentiation of the muscle layer
into an inner longitudinal layer and an outer circular layer.
Capillary sprouting into the media was recognized in 46 of
the 62 veins (74%), and capillaries in the intima were
observed in 28 veins (45%). In 82% of veins (n  51) the
intima was thickened. Eighty-nine percent of these vessels
(n  54) had a circular (44%; n  24) or circumscribed
(56%; n  30) membrana elastica interna. None of these
vessels was surrounded by scar tissue. At S100 immunohis-
tochemistry, 89% percent of veins (n 55) stained positive
for intramural nerves in the muscle layer of the media.
Eleven percent (n  7) of S100-positive nerves were de-
tected within the intima, and 88% (n  55) within the
adventitia (Fig 1, a).
Single-channel recurrence without three-layered
wall. One section showed an oval single-channel recur-
rence within scar tissue, lined by an endothelial layer. There
Histologic features and interpretation of cause of
recurrent reflux
Histologic features Groins Interpretation
Single-channel recurrence 63
Three layers with valves 18 Residual GSV
stump
Three layers without valves 44 Residual GSV
stump
Endothelialized channel in scar
tissue
1 Neovascularity
Multichannel recurrence 28
In scar tissue, with unstructured
walls
9 Neovascularity
In scar tissue, with both
unstructured and structured
wall vessels
14 Neovascularity and
residual veins
Embedded in fat 4 Venule hypertrophy
Embedded in lymph node 1 Lymphovenous
connection
Total 91
GSV, Greater saphenous vein.
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was total loss of a structured wall in the whole circumfer-
ence, and a complete lack of a muscle layer, membrana
elastica interna, or S100-positive intramural nerves (Fig 1,
b).
Multichannel recurrence in scar tissue. Nine of the
91 specimens (10%) consisted of multichannel, thin-walled
tortuous vessels embedded in scar tissue. Most of these
vessels were composed of endothelium only; others con-
tained a thin unstructured muscle layer in addition to
endothelial cells. No vessel demonstrated venous valves
within the lumen. In the muscle layer the content of
collagenous fibers was diminished in comparison with the
normal venous vessel, although elastic fibers were present in
most cases. In 89% (n  8) of these channels no capillaries
were detected in the vascular wall. No vessel exhibited a
membrana elastica interna or certain thickening of the
intima. In 22% (n 2) of the specimens suture material was
recognized in the scar tissue. All vessels stained negative for
intramural nerves at S100 immunohistochemistry. How-
ever, in close proximity to the lumen and within the sur-
rounding tissue S100-positive nerves were frequently
marked. In one section a lymph node was localized near a
complex arrangement of vessels, but there was no indica-
tion of a relationship or connection between the lymph
node and the channels. The average thickness of the wall of
the multichannel recurrences in scar tissue was significantly
thinner, and the mean wall area–lumen area ratio was
significantly less than that of the single-channel recurrences
(maximum wall thickness, 0.134  0.080 mm vs 1.082 
0.577 mm, respectively; minimum wall thickness, 0.015
0.025 mm vs 0.156  0.117 mm; wall–lumen area ratio,
0.668 0.600 mm vs 3.773 3.553 mm; all P .05; Fig
2, a).
Fig 1. Single-channel recurrences. a, Single-channel refluxing
residual stump of the greater saphenous vein resulting from a
technical error. Note typical three-layered structure of the vein wall
and the presence of venous valves (elastica–van Gieson stain;
original magnification 20). b, Newly formed single-conduit re-
currence arising from neovascularization at the saphenofemoral
junction. Note total loss of a specific wall structure (elastica–van
Gieson stain; original magnification 20).
Fig 2. Multichannel recurrences. a, Multichannel recurrence as a
consequence of neovascular formation. Note irregular arrange-
ment of lumens, muscle layers, and elastic and collagenous fibers
(elastica–van Gieson stain; original magnification 25). b, Mul-
tichannel recurrent refluxing veins originating from dilated preex-
isting venules located at the saphenofemoral junction. Note the
surrounding fatty tissue (elastica–van Gieson stain; original mag-
nification 20).
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Multichannel recurrence in fatty tissue. In four
specimens (4%) three to five smaller, asymmetric vessels
without valves were surrounded by plentiful fatty tissue. No
scar tissue was found. The vessel wall was predominantly
three-layered, with intima, media, and a very thin adventi-
tia. The muscle layer was not divided into an inner longi-
tudinal and outer circular muscle layer. In three of these
four samples a membrana elastica interna was detected.
Circular or semicircular thickening of the intima, consisting
of muscular, elastic, and collagenous fibers, was described
in two of the four sections. Capillaries in the muscle layer of
the media were found in the half of these vessels. In one
case thrombotic debris and capillary sprouting into the
intima were observed as a visible consequence of thrombo-
sis. S100-positive intramural nerves were found in the
muscle layer of the media (two of four vessels) and the
adventitia (Fig 2, b).
Multichannel recurrence in a lymph node. One sec-
tion demonstrated a lymph node containing one larger
thick-walled vein (maximum diameter at histologic analy-
sis; 3.04 mm) in addition to many tiny vessels (Fig 3).
Multichannel recurrence with three-layered walls
beside unstructured walls. Fourteen specimens (15%)
demonstrated a heterogeneous arrangement of vessels. The
same samples included relatively large veins, with a typical
three-layered wall structure, or venous valves in addition to
multiple irregular small vessels, without a structured wall,
embedded in scar tissue.
DISCUSSION
Why is it useful to determine as exactly as possible
whether the source of recurrent varicose veins is primarily
based on a residual stump of the GSV or on vessels formed
by neovascularization? Because the rate of recurrent vari-
cose veins after saphenofemoral ligation and stripping re-
mains high, efforts to decrease these recurrences are neces-
sary. Determining the mechanisms of recurrence is
important in deciding whether more attention should be
focussed on better supervision and training of surgeons,
along with case concentration in centers of excellence, or
exploring barriers to and stimuli for neovascularity.
Determining mechanisms of recurrence
Approximately 70% of recurrent reflux occurs at the
SFJ.6 For determination of the origin of a groin recurrence
resulting from a persistent GSV stump, SFJ reconnections
due to new vessel formation or venule hypertrophy, various
features, most notably duplex scan findings, gross anatomy
at repeat operation, time since the first procedure, and
operator experience, are of great importance. Thus far the
histopathologic findings at the site of the SFJ at repeat
operation have not been included in this differentiation.
The purpose of the present study was to describe exactly the
divergent morphologic features in a representative number
of samples, with consecutive etiopathologic interpretation
of the different forms of microscopic appearance.
In neovascularization, vessels smaller than 3 mm in
diameter cause recurrence only if the long saphenous vein
or a major thigh vein is intact. Seemingly, channels greater
than 3 mm in diameter more often have recurrent varicose
veins.13 Inasmuch as the intraluminal diameter of the GSV
is a measure of hemodynamic impairment in saphenofemo-
ral incompetence, predicting the presence of critical venous
incompetence,19 only veins with a diameter greater than 5
mm on duplex scans underwent repeat operation. Criteria
for inclusion in the study included total relapse greater than
5 mm in diameter, possibly consisting of one wide channel,
one wide channel and multiple small channels, or a multi-
tude of small channels close to each other, located at the
SFJ. Patients with distinguishable recurrent varices less than
5 mm in diameter on duplex scans, representing the typical
duplex ultrasound pattern of neovascularization, under-
went duplex scanning–controlled sclerotherapy without
vascular surgery and histopathologic evaluation, which ex-
plains the high percentage of recurrences with a single
channel or at least one large channel in addition to several
smaller channels. To minimize the possibility of sampling
error, by investigating specimens larger than 1  2 cm,
depending on preoperative duplex scanning and intrasur-
gical macroscopic findings, all refluxing vessels were sup-
posed to be assessed histologically. Because there was a
mean of more than 12 years between the primary and
secondary operations, the time course was not used as a
criterion to differentiate between residual stumps and neo-
vascular vessels. Therefore interpretation of the histologic
configuration was predominantly made on the basis of the
microscopic findings.
Histomorphologic features for differentiation of
recurrence
The following findings of histologic analysis of primary
or recurrent varicose veins were thought to be of special
importance for differentiation between residual stumps and
true neovascularization:
Fig 3. Lymph node from a recurrent varicose vein at the saphe-
nofemoral junction containing a large thick-walled vein in addition
to a number of tiny vessels, as a potential indication of lym-
phovenous dysplasia (elastica–van Gieson stain; original magnifi-
cation 20).
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1. Appearance of venous valves as evidence of a preexisting
vessel. New development of venous valves after destruc-
tion, for example, caused by thrombosis, or even the
initial presence in newly formed vessels has not been
described in either animal experiments or in human
beings.17 Therefore the existence of venous valves was
taken as evidence for a preexisting genuine vein.
2. Complex structure of wall as an indication of a preexist-
ing vessel. Although maturation of newly formed vessels
is known, for example, leading to a decrease in the
number of proliferating vessels because of dominant
growth of one channel and subsequent regression of
smaller channels, in the case of neovascularities the
development of a complex three-layered wall structure
consisting of intima, membrana elastica interna, and
media with different layers and adventitia has thus far
not been reported.9,15,16 Consequently, structured ves-
sels as described above were classified as preexisting. In
addition, spread of S100-positive nerves into the muscle
layer of newly formed vessels has not been detected.15
Thus the existence of S100-positive nerves in the media
was also judged an indication of a preformed vein.
3. Surrounding scar tissue as a sign of previous surgery.
Scar tissue after surgery is detectable even after many
years, because of replacement of the former architecture
by a typical parallel arrangement of the collagen bundles
and fibrosis or sclerosis. Therefore the appearance of
pure fatty tissue or collagen bundles in a random pattern
at the site of the SFJ excludes previous surgery at this
location.8
4. Multiple channels as an indication of neovasculariza-
tion. Corresponding to findings at duplex ultrasound
scanning, the discovery of multichannel recurrences is
an indication of neovascularization, whereas detection
of single-channel recurrences rather indicates preexist-
ing vessels. Nevertheless, the exact interpretation of the
specimens in our study revealed deviations to this rule.
Thus the number of vessels could be used only as an
uncertain criterion.
Analogous to findings at duplex ultrasound scan-
ning,1,6,20 the microscopic examination of our specimens
clearly demonstrated single-channel and multichannel re-
currences as divergent morphologic subtypes, although
differences concerning the relative frequency of multichan-
nel versus single-channel neovascularization might be in-
terpreted as a product of sample size. However, insofar as a
decision in favor of improvement in the surgical process or
decrease of neovascular stimuli is concerned, the general
differentiation between these histomorphologic subgroups
is extremely important, representing microscopic proof
that a single-channel recurrence is not automatically caused
by a residual stump missed at primary surgery.
Pathogenesis of single-channel recurrence
Within the group of single-channel recurrences, those
veins with a complete three-layered wall structure and
partly even venous valves must be differentiated from ves-
sels exhibiting total loss of a structured wall in the entire
circumference, embedded in scar tissue. In our opinion, the
first group can be classified as residual stumps of a genuine
vein, caused by a technical error during primary surgery.18
Typical pathomorphologic alterations similar to primary
varicosis of the GSV at the SFJ, as well as S100-positive
nerves within the media,21 can be recognized. Because of
the above-mentioned criteria, the atypically arranged chan-
nel is classified as a neovascular vessel. Whether the single-
channel newly grown vessel matured from a formerly
smaller and later enlarged single channel (primary) or de-
veloped from dominant growth of one channel after regres-
sion of the former multichannel recurrence (secondary)
remains unsolved.2
Pathogenesis of multichannel recurrence
Multichannel recurrence in scar tissue. The main
distinguishing mark of multichannel recurrences seems to
be the surrounding tissue; distinct scarring around the
vessels is an indication of former surgery at this location and
of an efficient crossectomy that eliminated the preexisting
varicose veins.8 The subsequent finding of new vessels may
be a strong sign of neovascularity. Further indications of
neovascularization include the atypical structure of the wall
and the bizarre shape of the lumen. These observations are
similar to former findings of neovascularity as demon-
strated in animal models of rabbit and rat.22,23
Multichannel recurrence with three-layered walls
beside unstructured walls. We found that several speci-
mens contained tortuous unstructured multiple channels
embedded in scar tissue, with characteristics of neovascu-
larization, close to at least one vessel with a classic three-
layered wall structure consisting of intima, media, and
adventitia or partly with venous valves. This pattern might
be interpreted as a neovascularity with connection to or
nearby residual veins.9,15
Multichannel recurrence in fatty tissue. Multiple
vessels completely surrounded by intact fatty tissue clearly
refute previous surgery in the area, and may therefore not
be classified as neovascularities in the narrower sense. These
vessels are thought to be enlarged preexisting venules.
Nevertheless, the enlargement of smaller preexisting ve-
nous channels can be considered as neovascularization in
the wider sense, owing to the changed hemodynamic situ-
ation after ligation and stripping. The possibility of enlarge-
ment of preexisting smaller vessels as a source of recurrent
reflux has been postulated.1,2,13
Multichannel recurrence in a lymph node. One sec-
tion revealed a lymph node that included numerous smaller
channels and one thicker walled vein resembling lym-
phovenous dysplasia as the source of recurrent reflux. In the
groin, lymph nodes seem to be able to obtain intrinsic
lymphovenous links connecting the deep and the superficial
vein systems, leading to nodes containing large subcapsular
venous sinus and transiting veins. These transnodal vessels
are thought to be the main reason for reflux in 6% of
primary varicosis cases.24-26 Inguinal and subinguinal
nodes can exhibit regular venous connections to the femo-
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ral vein.27 It may also be possible that overlooked enlarged
genuine transnodal bridging veins can be interpreted as
newly formed vessels.28
We cannot prove the observation of frequent coexist-
ence of newly formed vessels and lymph nodes, because we
found a lymph node in only one section, without a connec-
tion to the new channels and only one transnodal lym-
phovenous connection.12,16,17
CONCLUSION
In the therapy of symptomatic recurrent groin reflux it
is important to determine whether the recurrence is caused
by a residual stump (technical error at primary surgery?),
real neovascularization (barriers to or less stimuli for neo-
vascularization necessary?), enlarged preexisting venules
(anatomic variation?), or lymphovenous connections (ana-
tomic variation). When considered into context, histologic
analysis can assist substantially to distinguish between mis-
identification of the SFJ and other pathogenetic mecha-
nisms in the development of recurrent SFJ reflux. Especially
in future prospective studies exploring the prevention of
neovascularization, it would seem useful to interpret the
histologic appearance of specimens obtained at repeat op-
eration as precisely as possible, to further standardize the
different etiopathologic subgroups. In particular, it must be
taken into consideration that both single-channel and mul-
tichannel recurrences can be caused by real neovasculariza-
tion as well as preexisting vessels. In the present study,
which included a large series of groin vessels that under-
went repeat operation in clinically symptomatic limbs with
recurrent saphenofemoral reflux after ligation and stripping
of the GSV, original misidentification of the SFJ, as indi-
cated by the microscopic finding of a GSV stump, was
noted in 68% of the symptomatic groins, whereas neovas-
cularity with multiple irregular channels and an incomplete
wall structure was observed in 26% of the groins. This
implies that better supervision and training or case concen-
tration in centers of excellence should be more effective in
decreasing the incidence of recurrent SFJ reflux after SFJ
ligation and GSV stripping than putative operative maneu-
vers to prevent neovascularization.
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